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Tl - NUCLEIC ACID STAINING AGENT, METHOD FOR DETECTING DOUBLE-STRANDED 
NUCLEIC ACID, AND REAGENT FOR DETECTING TARGET NUCLEIC ACID 

AB - PROBLEM TO BE SOLVED: To obtain a nucleic acid staining agent which undergoes a marked 
change in fluorescent characteristics, especially, in fluorescent intensity depen dent of the 
presence or absence of a double-stranded nucleic acid by selecting a 
3.8-diazo-6-phenylphenanthridine derivative. SOLUTION: A derivative (ethidium bromide 
derivative) of the formula is used. In the formula, R1 is an alkyl; R2 is a halide ion; R3 and R4 are 
each phenyl, anilino, hydroxyphenyl, an alkylanilino, a dialkylanilino, a dihydroxya'lkylanilino, a 
2-(N-alkylanilino)ethanol, naphthyl, or naphthol. The ethidium bromide derivative may be used as 
such or in the form dissolved or dispersed in a suitable solvent or dispersion medium. The solvent 

£ and the dispersion medium are exemplified by water, acetonitrile, dimethyl sulfoxide, and various 
buffer solutions such as a phosphate buffer solution, and an acetate buffer solution. The solution 
or the dispersion has an ethidium bromide derivative concentration of, desirably, 1&times 10<-8> 
to 1&times 10<-5> M. 
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derivative of formula (I). R1 = alkyl; R2 = halo; R3, R4 = phenyl, anilino, hydroxyphenyl, 
alkylanilino, dialkylanilino, dihydroxyalkylanilino, 2-(N- alkylanilino)ethano! or naphthol.' Also 
claimed are: (1 ) a detection method for double strand nucleic acids comprising measuring 
changes in fluorescent properties such as fluorescent strength and fluorescent wavelength which 
occur due to interaction between (I) and double strand nucleic acids; and (2) detection reagents 
for target nucleic acids containing a probe comprising a single strand nucleic acid bearing a 
nucleic acid sequence complementary to the target nucleic acid and (I). 

- USE - The nucleic acid-staining agents are useful for detecting and identifying base sequences 
of viruses, microorganisms, animals, plants and humans (using optical means) and detecting 
variations in the various base sequences . The method and reagents for detection are useful for 
gene diagnosis, cloning of useful genes and exploration of unknown genes 
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